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Figure 3. QP maps illustrating direct measurements of cartilage streaming
potentials on the articular surfaces of the fetlock joints of the 16 year old
horse that underwent both in vivo and in vitro EAG testing. Approximate
locations of EAG electrodes placed on skin external to the articulation are
identiﬁed as medial anterior phalanx/canon interface (EAG1), lateral
anterior phalanx/canon interface (EAG2), medial medio-lateral phalanx/
canon interface (EAG3) and lateral medio-lateral phalanx/canon interface
(EAG4). QP is inversely proportional to cartilage stiffness so that higher QP
represents softer or degraded cartilage. QP of normal cartilage obtained in
earlier experiments (data not shown) were 6.8  1.9 (n ¼ 418) for the
phalanx and 5.6  1.9 (n ¼ 561) for the cannon. Images of right joint
surfaces are inverted to facilitate left/right comparisons.
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S89assessment method, in a clinical setting. EAG may be more sensitive to
early cartilage degeneration than radiography and may contribute an
objective measure of cartilage quality that could enhance a typical
lameness examination.
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THE INFLUENCE OF A PATELLOFEMORAL KNEE BRACE ON KNEE
JOINT KINETICS AND KINEMATICS IN PATIENTS WITH KNEE
OSTEOARTHRITIS DURING STAIR NEGOTIATION
K. Doslikova y, C.N. Maganaris z, V. Baltzopoulos x, S.M. Verschueren k,
F.P. Luyten k, M. Callaghan{, R.K. Jones#, D.T. Felson{,yy, N.D. Reeves y.
yManchester Metropolitan Univ., Manchester, United Kingdom; z Liverpool
John Moores Univ., Liverpool, United Kingdom; xBrunel Univ., London,
United Kingdom; kKatholieke Univ.it Leuven, Leuven, Belgium; {Univ. of
Manchester, Manchester, United Kingdom; #Univ. of Salford, Manchester,
United Kingdom; yyBoston Univ., Boston, MA, USA
Purpose: The external knee adduction moment (KAM) is an indirect
measure of joint loading on the medial knee compartment and appears
to be one of the most important biomechanical factors involved in the
progression of the medial tibiofemoral osteoarthritis (TF OA). Stair
negotiation generates a higher KAM than level walking, is physically
challenging and the source of accidents in old age. Valgus knee bracing
reduces the KAM during level walking, however, it is unknownwhether
this occurs for stair negotiation. The most common pain inducing
activity in persons with knee OA is stair climbing yet there are no data
on effects of bracing predominantly intended for patellofemoral (PF) OA
on kinetics and kinematics of this activity. The aim of this study was to
investigate effects of a patellofemoral brace which has recently been
reported to be effective in reducing knee pain in persons with painful PF
OAwith no known mechanical adaptation on gait biomechanics during
stair negotiation in individuals with knee OA. We hypothesised the
brace would alter knee kinematics and as a consequence reduce joint
moments about the knee.
Methods: Thirty male and female participants (40-70 years) with
painful PF OA and involvement of medial TF OA were recruited. The
diagnosis was established by a radiograph, an MRI scan or by arthro-
scopy. Participants ascended and descended a 7-step staircase at a
standardised speed in 2 conditions: 1) with a brace (predominantly
intended for PF OA – Ossur Bioskin Q brace) and 2) without a brace.
These 2 conditions were randomized. Kinematic data were obtained by
tracking the movement of rigid clusters and markers placed on speciﬁc
anatomical landmarks using a 10-camera motion analysis system
(Vicon) and a modiﬁed 6 degrees of freedom full body model. Groundreaction forces (GRF) were measured from step-embedded force plat-
forms. Joint moments were calculated through inverse dynamics
techniques by combining kinematic and GRF data. A paired t-test was
used to test for differences between conditions. Pain was assessed
separately for stair ascent and descent using a visual analogue scale
after each condition. Values are means  SD.
Results: The brace signiﬁcantly reduced themaximal knee ﬂexion angle
during the start of the stance phase [Brace (BR): 73.30  3.90; Control
(CTR): 76.00  5.30], the total range of motion (ROM) at the knee [BR:
61.10  5.70; CTR: 63.10  6.30] and the internal peak knee extension
moment [BR: 1.00  0.23 Nm/kg; CTR: 1.05  0.23 Nm/kg] in the sag-
ittal plane compared to control. Additionally, the brace signiﬁcantly
reduced the maximal knee adduction angle during the start of the
stance phase [BR: 5.00  5.80; CTR: 7.00  6.90] and the total ROM at
the knee [BR: 9.00  5.20; CTR: 10.70  5.10] in the frontal plane
compared to control. During stair descent, the brace signiﬁcantly
reduced the maximal knee ﬂexion angle at the end of the stance phase
[BR: 94.80 5.60; CTR: 96.60 6.10] and the total ROM at the knee [BR:
82.10  5.30; CTR: 83.60  5.60] in the sagittal plane compared to
control. There was no difference in pain reported between conditions
for either stair ascent or descent.
Conclusions: Our results show how patellofemoral knee bracing affects
knee joint angles and moments during stair negotiation. Although the
brace did not inﬂuence pain, during stair ascent it reduced the ﬂexion
angle, the total ROM and the internal peak extension moment at the
knee in the sagittal plane, as well as the adduction angle and the total
ROM at the knee in the frontal plane. During stair descent the brace
reduced the ﬂexion angle and the total ROM at the knee in the sagittal
plane. In the absence of any changes in pain, we speculate the mecha-
nism explaining subtle changes in knee kinematics and kinetics may be
related to a greater perception of joint stability with use of the brace.
These changes accumulated over long term use might reduce OA con-
dition, its severity and perhaps pain due to it.
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ASSOCIATION BETWEEN PATELLA ALTA AND CHANGES IN CARTILAGE
VOLUME, CARTILAGE DEFECTS AND BONE MARROW LESIONS IN
OLDER ADULTS: A COHORT STUDY
F. Pan y,z, W. Han y,x, X. Wang y, B. Antony y, X. Jin y, F. Cicuttini k,
G. Jones y, C. ding y,k. yMenzies Res. Inst. Tasmania, Univ. of Tasmania,
Hobart, Australia; zDept. of Epidemiology and Biostatistics, Sch. of Publ.
Hlth., Anhui Med. Univ., Hefei, China; xDept. of Orthopaedics, 3rd
Afﬁliated Hosp. of Southern Med. Univ., Guangzhou, China; kDept. of
Epidemiology and Preventive Med., Monash Univ., Monash, Australia
Purpose: Patella alta, or a “high riding” patella, is a distinct feature of
patellofemoral joint alignment that has been proposed to be a risk
factor for knee osteoarthritis (OA); however, there are few cohort
studies investigating if patellar alta is associated with worsening of
knee structural abnormalities particularly in tibiofemoral compart-
ments. The aim of study was to examine the cross-sectional and lon-
gitudinal associations between patella alta and knee cartilage volume
loss, cartilage defects and bone marrow lesions in older adults.
Methods: A total of 971 randomly selected subjects (mean 62.4 years,
50.1% female) were studied at baseline, and 404 completed 2.6 years’
follow-up. T1- or T2-weighted fat suppressed magnetic resonance
imaging (MRI) was used to assess bone marrow lesions (BMLs), artilage
volume, cartilage defects at patellar, tibial and femoral sites. Patellar
length (TL) and patellar tendon length (PL) were measured on a sagittal
image of MRI by drawing lines connecting the superior and inferior
patellar poles and the shortest length of the inner margin of the tendon,
respectively. TL/PL ratio (also called Insall and Salvati ratio, ISR) was
subsequently calculated.
Results: The mean ISR from this populationwas 1.3 (range: 0.70 – 2.63).
In cross-sectional analyses, increased ISR was signiﬁcantly associated
with reduced patellar cartilage volume (b: -513.13; 95% CI: -699.07,
-327.18), but not with medial and lateral tibial cartilage volume, after
adjustment for age, sex, BMI, rheumatoid arthritis and radiographic
osteoarthritis. ISR was positively associated with increased odds of
cartilage defects [Odds ratio (OR): 2.19, 95% CI: 1.22-3.92 at medial
tibiofemoral compartment; OR: 3.78, 95% CI: 2.11-6.77 at lateral tibio-
femoral compartment; and OR: 3.39, 95% CI: 1.98-5.82 at patellar site].
Furthermore, ISR was signiﬁcantly associated with higher risks of BMLs
(OR: 1.89, 95% CI: 1.15-3.11 for any BMLs; OR: 1.71, 95% CI: 1.01-2.96 for
medial tibiofemoral BMLs; and OR: 3.77, 95% CI: 2.16-6.57 for lateral
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S90tibiofemoral BMLs. Longitudinally, baseline higher ISR was associated
with greater loss of patellar cartilage volume (b: -2.41%, 95% CI: -4.23%,
-0.59%), increases in lateral tibiofemoral cartilage defects (OR: 2.20, 95%
CI: 1.01, 4.77), and increases in any BMLs (OR: 2.76, 95% CI: 1.23, 6.19)
and medial tibiofemoral BMLs (OR: 2.83, 95% CI: 1.10, 7.34) after
adjustment for above covariates.
Conclusions: A higher ISR, indicative of patellar alta, is associated with
greater loss of patellar cartilage volume and increased cartilage defects
and BMLs at tibiofemoral compartments, suggesting that patellar alta
can induce patellar cartilage loss locally as well as risk for worsening of
structural abnormalities in tibiofemoral compartments.
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LONG-TERM ASSESSMENT OF GAIT BIOMECHANICS IN PATIENTS
WITH TOTAL KNEE ARTHROPLASTY
J.A. McClelland y, J.E. Wittwer y, K.E. Webster y, J.A. Feller z. y La Trobe
Univ., Bundoora, Australia; zOrthoSport Victoria, Epworth Hlth.care,
Melbourne, Australia
Purpose: Clinical and radiographic improvements following Total Knee
Arthroplasty (TKA) are sustained for up to 15 years following surgery. In
contrast, much less is known about the knee biomechanics in the long-
term after TKA. Biomechanical characteristics of gait may be associated
with functional outcome and longevity of the prosthesis, however it is
not clear what may be expected of knee biomechanics greater than 2
years following TKA. It is possible that potentially deleterious bio-
mechanical changes are incremental, and therefore that identiﬁcation
of these changes may create opportunities for intervention that delays
further surgery. Therefore, the aim of this study was to assess the knee
biomechanics of patients at one and seven years following TKA during
level walking.
Methods: Forty patients were assessed twelve months following total
knee arthroplasty for knee osteoarthritis (age ¼ 69.1 8.0 years, height
¼ 165.5  11.5 cm, weight ¼ 86.4  17.5 kg, 22 males). All participants
received the same posterior stabilised prosthesis. Thirty-four of these
patients were reassessed 7 years post-TKA. At both assessments, par-
ticipants’ knee biomechanics were measured during walking at two
speeds (self-selected and maximum pace) using an 8 camera Vicon
motion analysis system (Vicon Systems, Oxford, UK). The biomechanical
variables of interest were the maximum knee ﬂexion during stance,
ﬂexion excursion during stance, maximum knee extension during
stance, maximum knee ﬂexion during swing, maximum knee ﬂexion
moment, maximum knee extension moment and maximum knee
adduction moment. These variables were compared between assess-
ments using paired t-test with an adjusted signiﬁcance level of p<0.01.
To establish whether the patients who returned were representative of
the entire cohort, an independent t-test was calculated to compare
these variables at the one year assessment between the patients who
completed the 7 year assessment and those who didn’t. Participants
also completed the American Knee Society Knee Score and the Total
Knee Function Questionnaire.
Results: All patients in the initial cohort achieved good to excellent
outcome on the American Knee Society Score (mean ¼ 79.7 out of 100),
and 78% were ‘more than satisﬁed’ with their TKA as measured by the
Total Knee Function Questionnaire. Eighteen participants of the original
sample were able to complete the biomechanical assessment seven
years following TKA. Participants who did not complete the assessment
had undergone recent orthopaedic surgery (5), developed neurological
disease (5), or other illness (6) that affected walking. None of the
original cohort had undergone TKA revision.Table 1
Descriptive data for measured biomechanical variables (mean  SD)
Self-selected Pace
1 year post-op
Walking speed (m/sec) 1.27 (0.15)
Maximum knee ﬂexion angle (degrees) 12.0 (6.1)
Flexion excursion in stance (degrees) 8.0 (3.6)
Maximum knee extension stance (degrees) -0.9 (6.3)
Maximum knee ﬂexion swing (degrees) 51.9 (5.9)
Maximum knee ﬂexion moment (%Bw-ht) 2.2 (1.1)
Maximum knee extension moment (%Bw-ht) -1.9 (1.2)
Maximum knee adduction moment (%Bw-ht) 2.9 (0.6)Between the ﬁrst and seventh post-operative year there was no change
in walking speed either at self-selected (p ¼ 0.98) or maximum pace
(0.39). There was also no change in any of the knee angle variables or
peak moments at either self-selected or maximum pace (Table 1).
Participants who completed testing at seven years were not different in
age (p ¼ 0.30), height (p ¼ 0.43) or weight (p ¼ 0.76) from the initial
cohort. There were also no differences in walking speed, knee angles or
moments.
Conclusions: In patients without co-morbidities that affect gait, knee
biomechanics at 12 months following TKA were unchanged for up to 7
years, even when patients were challenged to walk at maximal pace.
Whilst it is possible that the patients who returned had better outcomes
than those who did not, these ﬁndings nonetheless suggest that a sig-
niﬁcant proportion of patients may not be at risk of biomechanical-
related prosthesis failure with greater time since surgery. A large pro-
portion of patients were unable to complete testing, but all for reasons
other than issues with the operated TKA. This adds support to recent
evidence that co-morbidities and the integrity of other joints in the
lower limb may inﬂuence outcome more than the index TKA.
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IMPROVED KNEE KINEMATICS IS ASSOCIATED WITH IMPROVED
CLINICAL OUTCOMES IN PERSONS WITH SYMPTOMATIC KNEE
OSTEOARTHRITIS
J. Makovey y, A. Fuentes z, M. Williams x, D.J. Hunter y. y The Univ. of
Sydney, Sydney, Australia; z Emovi, Montreal, QC, Canada; xRoyal North
Shore Hosp., Sydney, Australia
Purpose: Biomechanical factors are known to be important in the
pathogenesis of OA however their assessment in clinical practice has
been limited due to the need for sophisticated gait laboratory assess-
ments. Theoretically osteoarthritis management (both the selection of
intervention and its intensity) can differ according to presenting clinical
features and clinician guidance. The knowledge relating to the deter-
mination of what biomechanical features are helpful in guiding ther-
apeutic decision making in osteoarthritis (OA) is limited. The purpose of
this investigation was to determine if changes in knee kinematics fol-
lowing a OA rehabilitation program were associated with other
improvements in factors associated with knee OA, for example, in (1)
clinical measure such as weight loss, (2) functional performance test
such as the timed up and go (TUG) and (3) health outcomes measures
such as the Knee injury and Osteoarthritis Outcome Score (KOOS). This
would help better understand how biomechanical factors could be used
in guiding clinical decision making in OA management.
Methods: We selected a consecutive series of participants with knee OA
from the Osteoarthritis Chronic Care Program (OACCP). The OACCP is a
chronic disease rehabilitation program which aims to increase func-
tional capacity and manage co-morbidities, emphasising physical
activity and healthy weight management. In the OACCP, each partic-
ipant is assessed by a multidisciplinary team. The team provides an
individualised intervention program in addition to education about OA
and any identiﬁed co-morbidities. This approach enables realistic goal
setting and optimal self-management. Data was collected from
assessments at 0, 12, 26 and 52 weeks into the OACCP and recorded on
an electronic platform provided. Weight (WT), height (HT), BMI and
TUG were recorded. Key health outcomes for participants included
KOOS that consists of 5 subscales: Pain, other Symptoms, Activities of
Daily Living (ADL), Sport and Recreation Function (Sport/Rec) and knee-
related Quality of Life (QOL). Three-dimensional (3D) knee kinematics
data (KKG): ﬂexion/extension, abduction/adduction and tibial internal /
external rotation (respectively in the sagittal, frontal and transverseMaximum Pace
7 years post-op 1 year post-op 7 years post-op
1.27 (0.23) 1.80 (0.28) 1.74 (0.23)
11.3 (6.8) 15.8 (5.2) 14.8 (7.5)
7.6 (3.8) 10.9 (3.0) 9.9 (3.7)
-2.1 (6.8) -2.2 (5.8) -3.9 (7.0)
52.4 (5.1) 55.8 (5.7) 53.4 (8.4)
2.4 (1.4) 3.5 (1.5) 3.7 (1.9)
-2.2 (1.3) 2.3 (1.2) -2.5 (1.4)
3.1 (1.1) 3.7 (.1) 3.7 (1.6)
